ABSTRACT: Nowadays the development of thinking skills has become the main focus in educational research. Standard of graduate competency mandate that graduates of schools to universities in Indonesia must have thinking skills. Related to this, the goal of this quasi-experimental study was to describe the effectivity of Project-Based Learning (PjBL) student worksheets to improve students' critical thinking skills (CTS) in the topic of mixtures separation. This study was carried out in the SMPN 1 Pugung by using the Non-Equivalent (Pretest-Posttest) Control Group Design. The effectivity of PjBL student worksheets measured based on the n-gain and the effect size values. Statistically, the n-gain value of the experimental class was higher than the control class. The effect size value was in medium categorized. These results indicated that the PjBL student worksheets were effective to improve students' CTS in the topic of mixtures separation.
INTRODUCTION
In the 21 st century, the development of thinking skills has become the main focus in educational research [1] [2] [3] [4] [5] [6] . The thinking skills in this era became a basic principle to deal with the challenges of work and society [7] . It is because of there was competition in the global job market so that only qualified human resources would be winner [8, 9] .
Thinking skills can be divided into two parts, namely simple thinking skills and higher-order thinking skills. According to Regulation of the Minister of Education and Culture of the Republic of Indonesia No. 20 in the 2016 year, the standard of graduate competency mandate that graduates from elementary till secondary schools in Indonesia must have thinking skills, such as thinking logically, analytically, systematically, critically, creatively, and collaboration. In additionally, students' higher-order thinking skills in Indonesia are still classified as very low. Result of the Organization for Economic Cooperation and Development's (OECD's) Program for International Student Assessment (PISA) has shown that in the 2009 Indonesia ranked 61 out of 65 participating countries, in 2012 ranked 64 out of 65 participating countries, and in 2015 ranked 69 out of 76 countries [10] .
According to Presseisen, a person is said to be able to think about a higher-order if he has skills in problems solving, decisions making, critical thinking, and creative thinking [11] . Ennis said that critical thinking skills (CTS) are reasonable reflective thinking that focuses on deciding what to believe or do [12] . In other hands, results of the consensus conceptualization of critical thinking which held by 46 experts in the CTS defines that CTS is self-regulation in deciding which has goals that produce interpretations, analysis, evaluation, and inference as well as real, conceptualized, methodical, criteria or contextual considerations on which decisions are made [13] .
Students' CTS will be trained and improved if students are challenged with real-world problems. One topic that is believed to be able to develop and improve students' CTS is the topic of mixtures separation. substances, as well as physical and chemical changes in substances that can be used for everyday life.
Project-based learning (PjBL) model is one of the suggested learning models to develop and improve students' CTS [14] . PjBL invites students to carry out activities such as observing, classifying, communicating, and forming students' scientific attitudes. Some researchers report that PjBL is effective in improving CTS and higher-order thinking skills to recycle waste cooking oil [15, 16] , creative thinking skills to construct simple apparatus for experiment in laboratory [17] , student learning outcomes [18, 19] , learning motivation, creativity, CTS, and cognitive abilities of students [20] .
In this paper, we report the study which are used PjBL student worksheets. The student worksheets guide the students to solve the problems that appear in the project. Through this PjBL, the students can identify the problems with synthesis the essential questions, engage in designing the project to solve the problems, implementing and also evaluating the project. Therefore, it can improve students' CTS in the topic of mixtures separation.
METHODS
The quasi-experimental study was implemented in SMPN 1 Pugung by using the Non-Equivalent (Pretest-Posttest) Control Group Design. Samples in this study are students in the A and D-class of the 7th grade which is obtained by using purposive sampling technique. D-class used as the experimental class and A-class used as the control class.
O is pre-/post-test, X is treatment in experimental class with PjBL, and C is control class with conventional learning.
The effectivity of PjBL student worksheets measured based on the n-gain and the effect size values. The n-gain value is interpreted according to Hake's Standard [21] . <g> = %posttest score -% pretest score 100 -% pretest score 
RESULT AND DISCUSSION
The pretest and posttest score of CTS students in both classes are shown in Figure 1 .
FIGURE 1. The pretest and posttest score of CTS students in the experimental and the control classes
The n-gain value of CTS students in both classes are shown in Figure 2 .
FIGURE 2. The n-gain value of CTS students in the experimental and the control classes
Result of the normality test for pretest score, posttest score, and n-gain value of CTS students was presented in Table 4 . Result of the homogeneity test for pretest score, posttest score, and n-gain value of CTS students were presented in Table 5 . Result of the t-test of CTS students was presented in Table 6 . Based on Figure 1 , the pretest score of CTS students in the experimental and the control classes were 29.4 and 29.6, respectively. Statistically, students both in the experimental and the control classes were considered to have the same initial CTS. In other hands, the posttest score of CTS students in the experimental and the control classes were 76.3 and 61.2, respectively. Statistically, CTS students in the experimental class was higher than the control class.
Based on Figure 2 , the n-gain value of CTS students in the experimental and the control classes were 0.664 and 0.449, respectively. According to Hake's Standard, both classes in medium categorized. However, CTS students in the experimental class was higher than the control class statistically. In other hands, from the effect size test obtained a result of 0.4. According to Cohen's Standard, the effect size value in medium categorized. Therefore, both results, n-gain and effect size values, indicated that the PjBL student worksheets were effective to improve students' CTS in the topic of mixtures separation.
Step 1. Identify the Problems with Synthesis the Essential Questions
In this step, students to deal the problem related to water pollution which was presented in a discourse. Students were asked to identify the problems with synthesis the essential questions. Initially, majority of students make questions that were less relevant to the problem presented. In order to assist the students,
